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CHAPTER I

INTRODUCTION

Several authorities in the field of physical education have
written about construction standards for physical education facilities.
Total agreement concerning construction standards are not available.
From the material gathered, the researcher will construct suggested
standards of construction and arrange tables for comparison.

To

determine the facility characteristics of Highland High School the
construction features will be observed and necessary measurements
made so a table of comparison can be constructed.

After observing

the tables of comparison, a rating scale will be constructed to
determine the adequacies of the boys' physical education facilities
at Highland High School.

I.

THE PROBLEM

Purpose of the study.

This study will attempt to determine

if the physical education facilities at Highland High School meet
standards of construction.

A comparison of five different facilities

concerning six building features will be made.
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Need for the study.

There are two needs for this study.

First1 it is hoped the study will cause an awareness to both the
administration and the researcher of any inadequacies of the facilities
at Highland High School, so that possible future construction will
alleviate present problems.

Also 1 it is hoped that this study will be

available to others so that the possibility of making similar mistakes
in physical education facility construction will be overcome.

Statement of the problem.

Due to the rising costs of

school construction 1 the physical education plant often finds its
requirements or specifications altered due to lack of funds.

This

problem causes changes and alterations that do not meet standards
that have been established for physical education facilities.

It is the

purpose of this study to examine the boysr indoor physical education
facilities at Highland High School and compare these facilities with
standards concerning floor space requirements 1 ventilation:, lighting1
ceiling height, drainage, and type of floor; and note will be made of
inadequacies that are present in the boys' physical education facility
of this school.

Basic assumptions.

With this study it is assumed that

basic standards have been established for different facilities concerning the design suggestions in school physical education facility construction.
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Scope of the study.

This study will involve a comparison

of the gymnasium, locker roo.m., shower room, equip.ment room, and
storage room with standards concerning the construction of these
facilities.

This study will concern itself with only the boys' physical

education program and will be of immediate value only to those
directly concerned with the physical education facilities of Highland
High School.

Limitations of the study.

This study will be limited

because only the gymnasium, locker room., shower room, equipment
room, and storage room will be discussed.

Such facilities as outdoor

areas., varsity areas., and girls' physical education facilities will not
be included in this study.

Note should be made that all design sugges-

tions are not being compared in this study.

The design suggestions

to be compared will be floor space requirements., ventilation., lighting.,
ceiling height., drainage., and type of floor.

The facilities that are to

be discussed are used by only the ninth and tenth grades.

Terms and definitions.

Fenestration means to furnish

with windows or openings; the series or arrangement of windows in a
building.
Foot-candle refers to the unit of illumination produced by a
specified candle at a distance of one foot.
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Pilasters are square columns usually attached to a wall.
and projecting only a fourth to a third of its breadth.
Wainscots refers to a lining for the lower portion of inner
walls., usually of paneled wood or tile.

CHAPTER II

HISTORY AND REVIEW OF LITERATURE

I.

THE GYMNASIUM

The criteria used for determining the size of the gymnasium
are:

{1) the character of the total physical education program,. (2)

student load as determined by enrollment and attendance requirements
per week,. (3) spectator interest., and (4) anticipated growth.

It is

obvious that most of the basic indoor activities of the physical
education program require a large,. unobstructed floor area.

It

should be kept in mind that the prime purpose of the gymnasium is
for the physical education of the children of the school., and extraneous
uses should not be allowed to influence the plan to the detriment of
this purpose.

A space of 24.00 to 2800 square feet is generally con-

sidered desirable for a secondary school teaching area (3: 32).
The standard basketball court for secondary schools is
recommended to be 50 feet by 84. feet,. but literature suggests several
different minimum standards.

Many times it is the basketball floor

that determines the size of the physical education facility.

The gym-

nasium floor should be used for general physical education classes and
activities such as volleyball,. folk dancing,. badminton., and basketball
(7:478; 8:94).
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The gymnasium should be located on the ground floor level
and free of all obstructions such as pipes, radiators, and pilasters.
The gymnasium walls to a height of at least 6 1 6" should be matte
glazed tile or other non-abrasive material with all corners rounded.
Above the glazed tile, cinder block, or common brick, or similar
unplastered masonry construction may be used.

The height from the

floor to the beams should be such that in normal basketball play., the
ball will not strike the lowest ceiling beam; this height should be
24 feet.

Acoustical treatment designed to withstand shock is strongly

recommended.

II.

THE LOCKER ROOM

In secondary schools there can be no question of the need
for locker room facilities.

Care must be taken to make certain of

initial adequacy, since installations are difficult and expensive to
remodel or enlarge.

A locker room sufficient in size to accommodate

present and future enrollment should be provided.

In conformity with

the principle of utility it is desirable to use the minimum of space
necessary to provide effectively for maximum use, thus leaving the
greatest possible a.mount of space available for the activity program
(3:21}.

The greatest deficiency in physical education plant planning
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has been the lack of adequate locker rooms.

The provision of lockers

is dependent on the program of the school and the use of the facilities
by the community.
Locker rooms should not be relegated to basement areas
but should be on the gymnasium floor level whenever possible.

The

area required is large and should not be considered the last phase of
plant planninga but one of the first.
The size of the room will vary with the desired type of
1 ocker or basket-locker plan.

The individual locker plan will require

space to provide an individual metal locker for every student.

The

tote-basket or post office box systems require only the space necessary
to serve the load at any one hour.
be installed.

Ideally, full-length lockers should

Lockers should be equipped with combination locks

which can be opened with a master key.

Lockers should be placed on

concrete risers 4 to 6 inches high with a cove base.

The riser should

be large enough for the placing of lockers back to back,.

The rounded

base cove will facilitate flushing and scrubbing of the locker room floor.
The locker room should provide suitable locker facilities
for the storage of the ordinary clothing of pupils while they are
involved in the physical education program and there should be facilities
for individual storage of pupils' gymnasium attire from day to day.

It is important that such a facility be accessible., sanitary, and adequate
in size and equipment (6: 328).
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III.

THE SHOWER ROOM

There are three basic types of shower facilities prevalent
in schools.

One is the individual shower compartment.

A second type

is sometimes called the gang shower and consists of an open area
with shower heads at intervals around the walls.

One of these gang

showers will accommodate several students at a time. and the usual
arrangement is to plan enough shower heads so that from one third to
one quarter of the pupils to be served in each class may be accommodated at once in the shower room.

Another type of shower not so

commonly found is a progressive or walk-through type.

This

installation consists of a relatively narrow passageway containing
shower heads with temperature controls arranged so that the pupil
receives progressively warmer and then colder water as he goes
through the passageway.

The preferred type for boys and girls

appears to be the open. gang shower room (6: 330).
The shower heads should be placed at shoulder height.
be individually controlled and be of the adjustable ball and socket
wall type.
devices.

They should be equipped with mixing valves and anti-scald
They should be self cleaning. non-corrosive. and tamper-

proof.
The entire shower area should be underlaid with a lead pan
to eliminate all possibility for leakage.

For ease of supervision by the
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instructor, it is becoming fairly common practice to make walls
around the shower room only semi-partitions no higher than necessary
to accommodate the shower heads at shoulder height.

Walls should be

of glazed brick with rounded corners and entrances in colors sufficiently
light to demand cleanliness in maintenance.

The exposure of pipes at

the top or on the walls of showers constitutes a safety hazard, and
because of abuse, may cause undue maintenance and repair problems.

It is therefore recommended that pipes be concealed and that they be
pressure tested before the wall finish be applied.

IV.

THE EQUIPMENT ROOM

Of utmost importance to the operation of the program of

physical education is a single., centrally located equipment room.
The room should be easily accessible from all locker areas and
located near the instructor's office.
This area should be served through one or more dispensing
windows so constructed that they may be securely locked when not in
use.

Bins, shelves, or racks for storage of equipment should be

provided as should facilities for repairing and marking equipment.
The size of the equipment room will be determined by the
materials to be stored in it .. the number and kinds of functions to be
performed in ita and the number of students it will serve both now
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and in the future.

This space should not be less than 200 square

feet (1: 106).
Where all equipment and supplies, and the activities
relating to their use and upkeep., are centered in a central equipment
room., it is necessary to design the space so that different areas
serve different functions.

Space should be available for storage and

issuance of game equipment and a space of 100 square feet is needed
for the purpose of issuance of physical education and recreation
equipment.
The door to the equipment room should be at least 36 inches
wide.

The windows should be so constructed as to prevent breaking

and entering.

Arrangements should be made in the equipment room

for the keeping of records and inventories of all equipment on hand.

V.

THE STORAGE ROOM

The storage room should be interpreted as an area in which
equipment is stored more or less permanently.

The storage room

should have double doors opening directly to the gymnasium floor.
Storage facilities for mats and other equipment must be easily accessible to the area where they are to be used.
Size of storage areas depends upon the type and extent of
equipment utilized and a minimum of 125 square feet should be provided
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for each indoor teaching station.

In planning a gymnasium layout it is

best to have the physical education officials compile a complete list of
all gymnasium apparatus and all athletic equipment to be used., and
from this list the storage requirements can be determined.

Each

gymnasium should have its storeroom for the following purposes:
A.

Storeroom for day school use.

B.

Storeroom for community or evening use.

C.

Locker provisions for all students., protected against
vandalism and theft.

D.

Storeroom for towels., laundry.,, and the like.

E.

Storage for portable equipment used on the athletic
field.

F.

Storage for small play paraphernalia.

G.

Storage for team sports equipment where these items
can be dried as well as preserved (11:248; 4:202}.

The storage room should be witp.in easy reach of the locker
room and laundry.

Where there is more than one room in the unit,,

easy access through doors should be provided to the adjacent rooms
and hallways.

All doors should be fireproof and burglarproof and

made to withstand rough treatment.

They should be equipped with

devices to hold them open and locks should be of the self-closing type
and not fitted to a master key.

There should be no door sills except
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on outside doors and those should be durable and bevelled low so that
a truck can be rolled over them easily.
As a part of the storage unit, facilities should be planned
for the repairing and servicing of equipment.

This room should have

running hot and cold water, electric outlets., work benches and should
be large enough to accommodate metal and leather working benches.

VI.

FLOORS

The Gymnasium
Floors for indoor areas in the physical education building
can be grouped into two types: those serving activity areas and those
functioning in the service areas.

Floor surfaces are of considerable

importance in he !ping the physical education program to achieve its
goals.

They must be constructed economically of appropriate materials

and be designed to achieve their intended purposes.

Selecting floor

material is a matter requiring the expert service of the architect.
Since most schools must remain in constant use over long periods of
time, it is false economy to select flooring with primary emphasis on
original cost.

Economy should be calculated on durability., floor

serviceability, and maintenance requirements.
Hardwood {rock maple., if possible) laid over a sub-floor
supported by sleepers is considered by many as the best gymnasium
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floor for general use.

Wood flooring should be laid in such a way as

to provide subfloor ventilation.
for expansion and contraction.

Space should be allowed at all walls
A 3 by 5 inch L-iron., attached to

the wall only., will cover the joint and form a sound base that will
protect the walls from damage from the heavy iron base on gymnasium apparatus.

Floors and sleepers should be treated to prevent

damage by termites and dry rot (8:95}.
Gymnasium floors should be resilient and non-slippery
and lines outlining the game areas and courts should be painted on
the floor before the finish coat is applied.

The Locker Room
Floors for the locker room should meet the same general
requisites applicable for all areas., but special emphasis must be
placed on imperviousness to moisture and cleaning materials, nonslip characteristics., and ease in cleaning.

Nonslip ceramic tile is

impervious., easily cleaned., withstands usage and cleaning without
undue deterioration., and affords good footing even when wet.
Terrazzo can be used in shower rooms., if properly treated and laid.
These floors have a tendency to be slippery, but nonslip particles
added to the mixture will improve the condition.

Concrete can be

mixed and laid to provide a nonslip and nonabsorbent surface but is
not preferred to that of terrazzo or nonslip ceramic tile (11:316}.
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Terrazzo consists of a combination of 20% or more of
marble and not more than 30% of neat Portland cement matrix with
a surface that has been ground smooth.

The initial cost is higher

than most other materials., but maintenance is low.

Terrazzo is

resilient and impervious to moisture and thus serviceable.

Terrazzo

should be laid in blocks with divider strips to prevent cracking and,
if necessary, permit replacement of sections.

The surface cleans

easily.
Concrete can be used satisfactorily if only experienced and
competent workmen are engaged to construct the floor.

Coloring and

hardening agents can be added to produce an attractive., nonabsorbent,
and durable surface.

Poor workmanship often results in a soft

surface subject to wear and dusting.

Approximately fourteen square

feet of dress1.ng space per person is recommended., exclusive of space
occupied by lockers.

The Shower Room
Floors for the shower room must be impervious to .moisture
and cleaning materials., have nonslip characteristics, and be easily
cleaned.

Nonslip ceramic tile is recommended for shower rooms

because it is impervious, easily cleaned, withstands usage, and affords
good footing even when wet.

Terrazzo is sometimes used but has a

tendency to be slippery if not properly treated.

It is also the most
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expensive type of floor material.

Concrete can be used if mixed with

nonslip materials and is the most economical type of floor.
concrete is not recommended.

Bare

The entire shower area should be

underlaid with a lead pan to eliminate all possibility for leakage.

The

shower room floor should be sloped just enough to drain into gutters
next to the walls rather than into a central drain.

Numerous drains

should be provided in order to reduce the slope of the minimum
necessary for drainage.
The amount of floor space needed depends upon the type
and style of shower room but for gang type showers, 12 square feet
of floor area is recommended for each shower head {1: 107).

The Storage Room and Equipment Room
Floors for the storage and equipment room are similar
to those of shower rooms and the same materials are recommended.
These floors should be smooth, durable, moisture and stain resistant,
and nonabsorbent.

For this purpose concrete is satisfactory {11:317).

VII.

DRAINAGE

The Gymnasium, Equipment Room, and Storage Room
For these areas there are no recommended drainage
requirements.
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The Shower Room
In the construction of the shower room floor, drainage
gutters four inches deep and eight to ten inches wide around the
perimeter of the shower room will provide a sanitary means of drainage.

The floor under the group showers should be depressed four

inches for a distance of four feet from the walls.

The floor under

each shower should drain to a point between showers.

The central

portion of the shower floor, raised above the depressed area, should
drain toward the shower drains.
All piping, valves, and fittings should be selected to
facilitate service and reduce replacement.

The provision of pipe

access space, the use of non-corrosive materials, and the identification of valves and fittings are in the interest of long range economy.
Shower heads should have a tamper-proof cut-off control available and
convenient to the instructor.

They should also be of heavy-duty

institutional type and should be securely fastened to the walls {9:133).

The Locker Room
The floor of the locker room should pitch to a central drain,
or drains, to facilitate cleaning and washing.
and the floor should be coved.
hot and cold water {9:85).

The junction of the wall

There should be hose connections for
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VIII.

CEILING HEIGHT

The Gymnasium
The recommended ceiling height for senior high schools
varies from 18 to 24 feet.
recommend 24 feet.

However~ most sources of literature

Local building codes will affect ceiling construc-

tion in the various geographical areas.

Care must be taken so that the

gymnasium will have proper sound control and yet be impervious to
moisture and rough usage (9:62; 7:478; 6:321; 3:33).

The Locker Room
The ceiling height of the locker room should be at least
10 feet and be acoustically treated with a material impervious to
moisture (3:121).

The Shower Room
The shower room ceiling should be curved or arched to
prevent the concentration of moisture and so the water will shed to the
walls.

A ceiling that is acoustically treated made of tile or Portland

cement plaster is satisfactory.

Wainscots should extend to a height

of not less than seven feet and should be of tile.
of the shower room should be at least ten feet.

The ceiling height
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The Storage Room
The recommended ceiling height for the storage room is
ten feet.

The ceiling should be equipped with automatic sprinklers.

Acoustics need not be considered.

The Equipment Room
Recommended ceiling height for the equipment room is
ten feet and the ceiling does not need to be acoustically treated.

IX.

LIGHTING

Lighting involves fenestration., artificial illumination., and
the inter-relationships of colors.
brightness-balance.

It is basically a problem of

In order to .maintain a brightness-balance with

sufficient intensity for good seeing., all surfaces within a room
should be relatively light., with flat rather than glossy finishes.

It is

recommended that interior surfaces can be finished in shades which
will produce the following reflection factors:

ceiling., 85%; upper

walls., 65%; lower walls and trim., 40% to 60%; floors., 30% to 40%
{3:66).
A good lighting installation is the result of good total
design.

Good installations can be had from the correct use of direct

or indirect units equipped with either filament or fluorescent lamps.
The ideal fixture has both a direct and an indirect
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component., throwing sufficient light on the ceiling to give it about
the same brightness as the lighting unit itself (3:68).

The Gymnasium
The gymnasium is the main workshop of the physical
education plant and should be a well lighted room.

There should be

as much natural light used as possible but the daylighting must be
designed so that it will not interfere with the clear vision required
for the various activities.

Various arrangements of top or monitor

lighting have been used satisfactorily.

Diffusing glass or glass

blocks properly located may be used but high brightness contrasts
should be avoided.

Because of the difficulty of controlling natural

light and the fact that it usually is supplemented by artificial light
even during the daytime., there are some who suggest that natural
light may be unnecessary.

This seems., however., to be a minority

opinion (6: 322).

In activity areas where balls are used, it is necessary to
protect lighting units by guards.

It is easier to protect gymnasium

lights if they are recessed in the ceiling; but this will throw the
ceiling out of brightness-balance unless the ceiling is lighted in
some other way such as by indirect flood lights.

The open-roof truss

gymnasium has possibilities for celestory natural lighting, but is
more difficult to light properly by artificial means.

The recommended
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number of footcandles four feet above the floor ranges between 15-25
(3:70; 9:62; 4:132).

The Locker Room
The locker room should be provided with as much window
area as possible., preferably on a sunny side.
glazed with obscure glass.

Windows should be

Artificial lighting should be arranged in

relation to the plan of the locker room layout., but it is recommended
that at a height 4. feet above the floor the maintained footcandles be
between 10-15 (3: 90; 9: 12 3).

The Shower Room
In the shower room only moisture-proof fixture·s should be
installed.

Lights in the shower room should be controlled by a

switch in the dressing room and it is recommended that vapor proof
lamps be installed.

The recommended maintained footcandles at a

height 4 feet above the floor should be between 10-15 (9:123.).

The Equipment Room and Storage Room
The recommended light intensities for these areas is from
5-10 maintained footcandles four feet above the floor but if the equipment room is to be used as a service area., then from 10-15 maintained footcandles is recommended.
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X.

VENTILATION

The Gymnasium
The heating and ventilation system for the gymnasium
should be designed for operation independent of the rest of the school.
Quiet operation is of para.mount importance and the system should be
adequate to provide even temperatures under all conditions of
occupancy and of outside temperature.

For the gymnasium a double

problem exists, namely, providing for the comfort of the audience
and for the athlete.
In the best installations, tempered air enters at low

velocity at many points in the room rather than at high velocity at
a few points.

Also, deflectors can be used to prevent the air from

blowing directly upon the occupants.
Ventilation may be .mechanical or gravity.
both may be desirable for use at various ti.mes.

In so.me situations

Mechanical ventila-

tion is needed in the gymnasium to control humidity and should be
automatically controlled.
for all areas.

The same rate of ventilation is not needed

The system should be designed according to the specific

needs of each area.
Proper humidity means lower heating costs, better health,
and better conditions of structures.

A relative humidity range of

40%-60% in gymnasiums has been found satisfactory.

It is recommended
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that for the gymnasium there be six outside-air changes per hour.

Locker Room
Locker rooms are usually less effectively ventilated than
any other part of the school building.

The high humidity and the

storage of gymnasium clothes combine to create a difficult problem.
Its solution is a technical engineering problem.

A few comments of

a non-technical nature can be made as follows:
1.

The system should be just as continuously operated as
any other part of the system and as much longer as
necessary to keep undesirable odors to a minimum.

2.

Air from the locker rooms should be exhausted directly
to the outdoors and should never enter the recirculating
system.

3.

Supply openings should be so located that air does not
blow upon the occupants.

Air blowing upon a wet body

will cause rapid evaporation and chilling.
4.

The lockers and baskets in a locker room should be
so designed and located that air can circulate around
them (6:452).

Air changes at the rate of 5 to 8 times an hour are suggested.
The ventilation system should be designed to permit variable control
over the rate of air circulation and exchange.
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The Shower Room
The ventilation requirements for the shower room should
be a primary consideration.

Ventilation of the shower room involves

heating the room to a temperature of 75 to 80 degrees., 60 inches
above the floor.
hour be made.

It is recommended that six outside-air changes per
Care must be taken so that drafts are eliminated and

tempered air should enter the room at low velocity (9: 130).

The Equipment Room
Sufficient air circulation of high temperatures is necessary
for proper drying of equipment.

It is recommended that the equipment

room have a temperature of 68 to 72 degrees and be maintained as
nearly uniform as possible.

The Storage Room
It is important in the storage of equipment that heating

temperature be maintained as nearly uniform as possible.
thermostatic control is suggested.

Therefore.,

The temperature should be suitable

for work and yet be as low as possible., probably 66 to 68 degrees.
Storage rooms for woolens may be kept at even lower temperatures.

XI.

SPACE REQUIREMENTS

The Gymnasium
The recommended space requirement for the secondary
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gymnasium varies with the individual physical education program and
such factors as spectator seating.

Generally, a floor 50 feet by 84

feet is rec om.mended.

The Locker Room
It is recommended that 14 square feet of dressing space
per student, exclusive of space occupied by lockers, be provided.
However, the size of the room will be dependent upon the type of
lockers used and the student load.

The area required for a locker

unit varies from 93 square feet to 187 square feet per unit.

The Shower Room
The type of shower room depends upon the type of showers
used.

The width of the shower room having heads on opposite walls

should not be less than 9 feet 6 inches; for heads on one wall only
6 feet 6 inches.

Four feet should be allowed between each shower

head and a minimum of 6 heads should be used.

The Equipment Room
The space used for the equipment room should not be less
than 200 square feet and in large schools more space may be needed
(9:69; 1:106).
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The Storage Room
The size of the storage area depends upon the type and
extent of equipment utilized.

A minimum of 125 square feet should

be provided for each indoor teaching station but if mats., apparatus.,
and other equipment are being stored, then an area of 250 to 300
square feet is needed.

CHAPTER III

THE PHYSICAL EDUCATION FACILITIES
OF HIGHLAND HIGH SCHOOL

The .measurements and .materials concerning the facilities
of this paper were acquired from the blueprints of Highland High
School drawn by Walter H. Roth. a licensed architect from Yakima,
Washington, and from observations and measurements made by the
author.

Also, the Specifications Booklet concerning materials and

facilities of Highland High School has been used.

The Gymnasium
The size of the gymnasium floor is 78' by 100 1 •

The

ceiling height is 22 feet and is covered with acoustical fiber board
tile that has no finish.

The wainscots are 11' 11" high and made of

common brick selected for evenness of color only.

On one side of

the gymnasium the wainscot is made of wood paneling and above the
wainscots all the walls are covered with the same type of acoustical
tile as used on the ceiling.

The specifications for the gymnasium

floor read., ''The entire Gymnasium floor shall be #1 Northern Maple
13/ 16 1 x 2 1 / 4" tongue and grooved.
of tempered steel.

Nail at each joist with cut nails

Use 3/ 4" unsaturated felt over sub-floor.

Sand
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to a perfectly smooth surface (12:27)."
The gymnasium is lighted by forty-eight 500-watt bulbs and
the footcandle measurement four feet above the floor is 25.
are recessed and have guards.

The lights

Natural lighting is provided on the

southeastern side of the gymnasium where there are four large panels
of windows located above the wainscots each measuring 8 1 8 1/2" by
17 1 6".
The ventilation system found in the gymnasium is quiet and
operates independently from the rest of the school.

Air enters the

room at two points through six ducts~ each having a capacity of 2660
CFM.

Deflectors are not used.

In the gymnasium are four 12"

Breidert Gravity Exhausters and there are 5-6 outside air changes
per hour.

The Locker Room
The size of the locker room is 37r by 18 1 or 666 square
feet.

The floors are concrete~ finished with a covering of cement

that has no non-slip qualities.

The floor has two central drains and

the junction between the walls and floor is coved.

The wainscots are

constructed of glazed block to a height of 6 1 11 3/ 4" and above this
the walls are plastered.

The ceiling height is 10 1 and is constructed

of plaster having no acoustical properties nor is the ceiling impervious
to moisture.

There are no hose connections for cleaning.
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The lockers are 10 11 above the floor and are bolted to the
walls having no legs.

The lockers are 6 1 high but each compartment

is only half this height.

The lockers consume 45 square feet of space.

The locker room is provided by six 200-watt bulbs and has
a footcandle .measurement four feet above the floor of 15.

Natural

light is provided and 50 square feet of lighting space is available.
The lower portions of the windows are glazed and the upper panes are
regular clear glass.
Ventilation is present in the locker room where one 12 11
Breidert Gravity Exhauster exhausts the air directly outdoors and
this air is not recirculated.

Air enters the room through two

12 11 x 12 11 ceiling grills having a capacity of 300 CFM each.

There

are 5-6 outside air changes per hour.

The Shower Room
The size of the shower room is 13 1 x 6 1 or 78 square feet.
The floor is made of concrete and finished with cement having no
non-slip qualities.

The floor area is slightly sloped to two central

drains and there are no drainage gutters.

The ceiling is not arched

and is 10 1 high, covered with plaster that is not impervious to .moisture.
The wainscots are constructed of glazed block to a height of 6 1 11 3/4"
above which the walls are covered with plaster.
There are 5 shower heads and there is a space of 3 feet
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between heads.

The shower heads are of the ball and socket type and

are non-corrosive..

Each shower has its individual mixing valves and

anti-scald devices exist and are controlled from the boiler room.
There are no exposed pipes.
In the shower room are four vapor proof lights each having

150-watt bulbs..
are 15.

The maintained footcandles four feet above the floor

The lights for the shower room are controlled from the

instructor's office.
The shower room operates from the same ventilation
system as does the locker room.

The Equipment Room
The size of the equipment room is 8 1 5 11 by 14 1 8 11 or 123
square feet.

The floor is concrete covered with cement.

height is 10 1 and is not acoustically treated.

The ceiling

Wainscots are not

present and the walls are covered with plaster..

There are no

windows for natural light and the room is lighted by one 200-watt
bulb.

One 12" x 12" grill is provided for ventilation.

The door to

the room is 41 1 / 2" wide and there is no dispensing window.

The

number of footcandles four feet above the floor is 15.

The Storage Room
The storage room measures 19 1 3 11 by gr 9 11 or 187 square
feet.

The room does not open directly into the gymnasium but is
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located off the locker room.
covered with cement.
treated.

The floor is constructed of concrete

The ceiling height is 10 1 and is not acoustically

The walls are constructed of plaster as is the ceiling.

room is surrounded by a metal screen or wire mesh.
not have double doors.

The room does

The room's ventilation is the same as that

used for the locker room.
the floor measures 15.

The

The maintained footcandles four feet above
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TABLE I
FLOOR SPACE REQUIREMENTS

INSTALLATION

REQUIREMENTS

Gymnasium

A minimum of 50 feet by 84 feet.

Locker Room

A minimum of 14 square feet per student.

Shower Room

A minimum width of 9 feet 6 inches if
showers are placed on both walls. A
minimum width of 6 feet 6 inches if
showers are placed on one wall. Four
feet should be allowed for each shower
head and there should be a minimum of
six shower heads.

Equipment Room

A minimum of 200 square feet.

Storage Room

A minimum of 250 square feet.
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TABLE II
VENTILATION RE~UIREMENTS

Installation

Corresponding
Design
Room Air
Operative
Temperature Temperature

Required
Air per
Pupil

Required
Outside
Air
Changes

Gymnasium

70

68-72
30 inches
above floor

15 cfm

6

Locker Room

80

78-82
30 inches
above floor

22 cfm

6

Shower Room

80

75-80
60 inches
above floor

30 cfm

6

Equipment Room

70

68-72
30 inches
above floor

12 cfm

3

Storage Room

70

68-72
30 inches
above floor

12 cfm

3
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TABLE III
LIGHTING REQUIREMENTS

Required Maintained Foot Candles

Installation

Gymnasium

20-30 foot candles 4. feet above floor.

Locker Room

10-15 foot candles 4 feet above floor.

Shower Room

10-15 foot candles 4 feet above floor.

Equipment Room

5-10 foot candles 4 feet above floor.

Storage Room

5-10 foot candles 4 feet above floor.

TABLE IV
CEILING HEIGHT REQUIREMENTS

Installation

Requirements

Gymnasium

18-24 feet high but most recommendations
suggest 24 feet.

Locker Room

10 feet high and ceiling should be arched.
Ceiling should be acoustically treated and
moisture resistant.

Shower Room

7 foot minimum.

Equipment Room

10 feet high.

Storage Room

10 feet high.
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TABLE V
DRAINAGE REQUIREMENTS

In sta lla tion

Requirements

Gymnasium

No requirement.

Locker Room

Floor should be pitched to a central drain
or drains to facilitate cleaning and washing.

Shower Room

Floors should pitch toward drainage gutters
2 inches deep and 8-10 inches wide ..

Equipment Room

No requirement.

Storage Room

No requirement.

TABLE VI
FLOOR REQUIREMENTS

Installation

Requirements

Gymnasium

No. 1 hard maple.

Locker Room

Tile ceramic., terrazzo abrasive., ce.ment
abrasive., and non-absorbent.

Shower Room

Tile cera.mic., terrazzo abrasive., ce.ment
abrasive., and non-absorbent.

Equipment Room

Abrasive cement and non-absorbent.

Storage Room

Abrasive cement and non-absorbent.

35

TABLE I
HIGHLAND HIGH SCHOOL FLOOR SPACE REQUIREMENTS

INSTALLATION

REQUIREMENTS

Gymnasium

Floor measurements are 78 feet by 100
feet.

Locker Room

Floor measurements are 18 feet by 37 feet.

Shower Room

The showers are placed on one wall and the
width of the shower room is 6 feet. The
room has five showers and is 13 feet long.

Equipment Room

Floor measurements are 8 feet 5 inches
by 14 feet 8 inches.

Storage Room

Floor measurements are 9 feet 9 inches
by 19 feet 3 inches.
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TABLE II
HIGHLAND HIGH SCHOOL VENTILATION REQUIREMENTS

Installation

Corresponding
Design
Operative
Room Air
Temperature Temperature

Required
Air per
Pupil

Required
Outside
Air
Changes

Gymnasium

70

68-72
30 inches
above floor

15 cfm

5-6

Locker Room

80

78-82
30 inches
above floor

22 cfm

5-6

Shower Room

80

75-80
60 inches
above floor

30 cfm

5-6

Equipment Room

70

68-72
30 inches
above floor

12 cfm

5-6

Storage Room

70

68-72
30 inches
above floor

12 cfm

3
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TABLE III
HIGHLAND HIGH SCHOOL LIGHTING REQUIREMENTS

Installation

Required Maintained Foot Candles

Gymnasium

25 foot candles 4. feet above floor.

Locker Room

15 foot candles 4 feet above floor.

Shower Room

15 foot candles 4 feet above floor.

Equipment Room

15 foot candles 4 feet above floor.

Storage Room

15 foot candles 4 feet above floor.

TABLE IV
HIGHLAND HIGH SCHOOL CEILING HEIGHT REQUIREMENTS

Installation

Requirements

Gymnasium

22 feet.

Locker Room

10 feet high and ceiling is not acoustically treated or moisture resistant.

Shower Room

10 feet high and ceiling is not acoustically treated or moisture resistant.

Equipment Room

10 feet high.

Storage Room

10 feet high.
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TABLE V
HIGHLAND HIGH SCHOOL DRAINAGE REQUIREMENTS

Installation

Requirements

Gymnasium

None required.

Locker Room

Central drains are provided and the floor
is slightly pitched.

Shower Room

Two central drains are provided and there
are no drainage gutters. The floor is
slightly pitched.

Equipment Room

No require.ment.

Storage Room

No requirement.

TABLE VI
HIGHLAND HIGH SCHOOL FLOOR REQUIREMENTS

Installation

Requirements

Gymnasium

No. 1 hard maple.

Locker Room

Non-abrasive cement; non-absorbent.

Shower Room

Non-abrasive cement; non-absorbent.

Equipment Room

Non-abrasive cement; non-absorbent.

Storage Room

Non-abrasive cement; non-absorbent.
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RA TING SCALE OF HIGHLAND HIGH SCHOOL
BOYS' PHYSICAL EDUCATION FACILITIES

Installation

Above
Average

Average

Below
Average

Gymnasium
Space Requirements
Ventilation
Lighting
Ceiling Height
Drainage
Type of Floor

X
X
X
X
X
X

Locker Room
Space Requirements
Ventilation
Lighting
Ceiling Height
Drainage
Type of Floor

X
X
X
X
X
X

Shower Room
Space Requirements
Ventilation
Lighting
Ceiling Height
Drainage
Type of Floor

X
X
X
X
X
X

Equipment Room
Space Requirements
Ventilation
-Lighting
Ceiling Height
Drainage
Type of Floor

X
X
X
X
X
X

4.0

Rating Scale (Continued)
Installation

Above
Average

Average

Below
Average

Storage Room
Space Requirements
Ventilation
Lighting
Ceiling Height
Drainage
Type of Floor

X
X
X
X
X

X

Above Average--Exceeds minimum requirements
Average--Meets .minimum requirements
Below Average--Does not meet mini.mum requirements

CHAPTER IV

SUMMARY AND RECOMMENDATIONS

After analyzing the material gathered and assembled for
this research paper., the researcher found that most of the facilities
of Highland High School do meet the suggested minimum standards
for physical education facilities.

Of the 30 items checked., 3 were

found to be above average. 20 were found to be average. and 7 were
found to be below average.
to be inadequate.

No items of the gymnasium were found

Of the 7 inadequacies. 6 were due to space and

floor requirements.

More specifically. the floors were found to be

inadequate because they did not contain non-slip qualities.
The researcher makes the following recommendations:
1.

Provide non-slip flooring for the shower and locker

2.

Provide larger areas for the shower, locker, and

roo.ms.

equipment rooms as stated in the minimum requirements.
3.

Provide the shower room with drainage gutters.

4.

Provide the ceiling of both the locker and shower room

with moisture resistant. acoustical coverings.
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